Introduction
The present note is devoted to the study of the convergence of the sequence of successive approximations for the solution of the Goursat problem for the equation z^U.y) = f(x,y ,z,z x ,z y ) where z, z , z denote appropriate functions on any subset' x y n of the space H , while z (x,y) is the value of z at 2 ™ * " (x,y) € R ana f satisfies some Caratheodory type conditions.
The main result of this paper says that noneonvergenee of successive approximations of such type equations is in any sense a rare case. This type property is said to be generic.
The study of generic properties for hyperbolic equations was started by A.Alexiewicz and W.Orlicz [1] , who proved that under some very natural conditions on f, the uniquenes of solutions of the Barboux problem is a generic property. Lasota and Yorke [4] studied generic properties concerning existence and uniqueness of solutions for differential equations in a Banach space. More recently M. Kisielewicz [2] , [3] studied generic properties for functional differential equations of neutral type of the form
-387 -where xt(8) = x(t+8) for fixed t e R, Se [-r,0] and in the most general form
Other generic properties have been studied in [5] . Further references can be found in [3] .
Notations and preliminaries
For given positive numbers oc, |3 , a, b and non-decreasing functions y = g(x) and x = h(y) of class C' defined on intervals [0,a] or [0,b] respectively, having the only one common point at zero, let 0^g(x)%b, 0$h"(y)^a and P = [-a,a] x
Let D = {(s,t)j h( t) < s ^ a, g(s) < t $ b} and D^ «= = {(s,t) : h(t) < s We introduce the following notations: R n -the n-idimensional space with the norm 11*11} C0(P,R n ) -the space of all continuous functions with the supremum norm 1*1 0; C.|(P,R n ) -the Banach space of equivalence classes of all functions p such that p(*fy) is measurable and p(x,*) is continuous for a*a xe [-<*,a] and such that A(P,R n ) -the space of all absolutely continuous functions such that z x eC i» z y e C 2 and z xy 6 We siia11 consider A(P,R n ) together with the norm |z|p = |z|Q + |zx|i + | z yl2 Wp = CQ * C1 " C2 with the norm |(z,p,q)|p = |z| Q + ¡p^ + |q|2<
Let F be a space of all functions f : D*C0* C1 *C2 R n satisfying the Caratheodory type conditions:
there exists a Lebesgue integrable function m:D -• R+ such that ||f (x,y ,z, p, q ) || ^ m{x,y) for (zfp,q)eWp.
Let us introduce in F the equivalence relation by setting f^ f2 iff f1 (x,y ,z,p,q ) = f2(x,y ,z, p,q ) for a.a (x,y) eD and (z,p,q) eWp. We denote by Í the space of all equivalence classes of P with the norm A mapping f e f is called to be locally Lipschitzean with respect to (z,p,q) eWp, iff for every (z,p,q) there exists a neighbourhood U of (z,p,q) and a Lebesgue integrable function k :
Similarly to proofs in the paper [6] we can proVe the following Lemmas Lemma 1.
(A(P,R n ),M is a Banaoh spaoe. Lemma 2.
(i, ie a complete metric space with p defined by (*). Lemma 3.
Suppose that z : G R n is absolutely continuous function, then there exists an absolutely continuous extension z of the function z on P such ,that IZ lp = |z| Q . Lemma 4» For every f £ i and e > 0 "there exists f 6 "i , locally Lipschitzean and such that p{f £ ,f) .
Convergenoe of successive approximations
Let us consider the following functional-differential eq uation for (x,y) e D.
We observe that u 1 e A(P,R n ) and Now, in a similar way as above we can define a function z 1 e A(P,H n ) such that lim |z n -z 1 | p = 0.
n-oo
Continuing this process we can define a unique function z e A(?,R n ) satisfying (I) on the whole P. This completes the proof. In this section we shall show that non-convergenoe of a eequsnoe (z^'^J is in any sense a rare case. We will use here the following, not published yet result of Lasota (the proof is given in [2]).
Lemma 5. Let (X,d) be a complete metric space and S a dense subset of (X,d). Suppose a function Let' (<Patfa) be a sequence of X suoh that | f a -<pG|+ -• 0 as n -• oo and (<p,t) e 8. Then tf( < * > n» f n , 0 «a n -oo .
-398 - The set 3E of all (<p,t) e X for whiah a sequenoe (z^**^) defined by the formula («km) is convergent in A(P,R n ) ia residual subset of X.
Proof. In virtue of Lemma 7 the mapping [0,oo) satisfies the assumptions of Lemma 5. This implies that the set £2-{(<p,f) eX « ^(<p,f) « o} is a residual subset of X. Then, I is a residual subset of X, too and the proof has been oompleted.
